iniiiDiipiiggiigii 

(H) EP 1 150 188 A2 

(12) EUROPEAN PATENT APPLICATION 

(43y Date of publication: ^ (51 ) mt CI. 7 : G05B 1 9/042 

31.10.2001 Bulletin 2001/44 

(21) Application number: 01303496.2 



(22) Date of filing: 17.04.2001 



(84) Designated Contracting States: 


• Ozaki, Norlmasa 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Shlnagawa-ku, Tokyo (JP) 


MCNLPT SETR 


• Ugai, Takeo 


Designated Extension States: 


Shlnagawa-ku, Tokyo (JP) 


AL LT LV MK RO SI 


• Ito, Takafumi 




Shlnagawa-ku, Tokyo (JP) 


(30) Priority: 17.04.2000 JP 2000115506 


• Nakamura, Sensaburo 




Shinagawa-ku, Tokyo (JP) 


(71) Applicant: SONY CORPORATION 




Tokyo 141 (JP) 


(74) Representative: Turner, James Arthur et al 




D. Young & Co., 


(72) Inventors: 


21 New Fetter Lane 


• Fujita, Shlnichi 


London EC4A 1DA (GB) 


Shlnagawa-ku, Tokyo (JP) 





(54) Maintenance support system for electronic apparatus 




Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



(57) A maintenance support system for an electron- 
ic apparatus, having an electronic processing system in- 
cluding an electronic apparatus and a remote manage- 
ment system connected to each electronic processing 
system, wherein each electronic processing system 
comprises a means for transmitting information of the 
connection of the electronic apparatus, information con- 
cerning setting of the electronic apparatus, and informa- 
tion notifying occurrence of a trouble of the electronic 
apparatus to the remote management system, and the 
remote management system comprises a means for re- 
porting the notification in the remote management sys- 
tem when receiving the notification, a means for config- 
uring a reproduction electronic apparatus having sub- 
stantially the same connection, setting as the connec- 
tion and setting of the electronic apparatus in the remote 
management system, and a means for reproducing on 
the reproduction electronic apparatus the state when 
the trouble occurred by executing the same operation 
as the operation of the electronic apparatus. 
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Description 

[0001] The present invention relates to a mainte- 
nance support system for an electronic apparatus. 
[0002] Conventionally, a high reliability is sought for 5 
an electronic apparatus such as a video processing ap- 
paratus installed in a broadcast station etc. for use for 
the processing of a video signal. This is because if a 
breakdown affects the broadcast etc., the cost for com- 
pensating for damages becomes extremely high. 10 
[0003] In such a video processing apparatus, redun- 
dant systems are provided at several stages so that the 
breakdown of one part will not cause the entire appara- 
tus to stop functioning. A backup system is made to im- 
mediately start operating when a breakdown occurs. *5 
During the operation of the backup system, it is neces- 
sary to quickly repair the broken down apparatus before 
a next breakdown occurs. 

[0004] For this reason, in such a video processing ap- 
paratus, it is necessary to reliably perform periodic 20 
maintenance and quickly make restorative repairs when 
a breakdown occurs. 

[0005] In the prior art, when a breakdown occurred in 
a video processing apparatus, the occurrence of the 
breakdown was informed to an operator by a lamp or 25 
buzzer. When learning of the breakdown by this, the op- 
erator communicated with a maintenance center of the 
manufacturer by phone to request repair. 
[0006] Information on the breakdown of the appara- 
tus, the operation log, etc. required for the repair of the 30 
breakdown was obtained by a service man examining 
the broken down apparatus after the service man ar- 
rived at the actual location. 

[0007] Contrary to this, in a remote maintenance man- 
agement system disclosed in Japanese Unexamined 35 
Patent publication No. 11-205346, the technique of re- 
porting a trouble to a remote apparatus via a communi- 
cation line (public line) when a trouble occurs in a gen- 
eral apparatus (office automation apparatus) or the like 
has been used. *o 
[0008] Figure 1 is a block diagram of the configuration 
of a maintenance support system for a video processing 
apparatus of the prior art. 

[0009] The maintenance support system for the video 
processing apparatus of the prior art shown in Fig. 1 in- 45 
eludes a report reception terminal 91 and a report relay 
device 92 connected to each other by a public telecom- 
munications network 9 and a group of apparatuses 93 
connected to the report relay device 92. 
[0010] Here, when any apparatus in the group of ap- 50 
paratuses 93 reports a trouble, the report is sent via the 
public telecommunications network 9 to the report re- 
ception terminal 91 at a remote location by the report 
relay device 92. 

[0011] In the prior art, it is possible to report the oc- 55 
currence of a breakdown or other abnormality. In an 
electronic apparatus such as a video processing appa- 
ratus, however, sometimes identification of the cause of 



the breakdown is difficult. Namely, there are cases 
where a slight abnormality occurs in a generated video 
and cases where the breakdown must be investigated 
using the operation log of the apparatus. Further, there 
are also cases where the situation is difficult to grasp 
unless not just a single apparatus, but the processing 
system of the video signal as a whole is investigated. 
[0012] The remote maintenance system of the prior 
art could not handle such disadvantages in the mainte- 
nance work for an electronic apparatus such as a video 
processing apparatus. 

[001 3] Various respective aspects and features of the 
invention are defined in the appended claims. 
[0014] Embodiments of the invention relate to a re- 
mote control maintenance support system capable of 
collective, centralized information acquisition and man- 
agement of maintenance work for an electronic appara- 
tus, such as a video processing apparatus switching, re- 
producing, or processing video signals, at a remotely lo- 
cated center. 

[0015] According to the present invention, there is 
provided a maintenance support system for an electron- 
ic apparatus, having one or more electronic processing 
systems for carrying out the predetermined processing 
provided with an electronic apparatus, and a remote 
management center connected to each of the electronic 
processing systems via a public telecommunications 
network so that two-way communication is possible, and 
wherein each of the electronic processing systems com- 
prises a means for transmitting connection information 
and information concerning setting of the electronic ap- 
paratus and information notifying occurrence of a trou- 
ble of the electronic apparatus to the remote manage- 
ment center, and wherein the remote management cent- 
er comprises; a means for reporting the notification of 
occurrence of a trouble in the remote management cent- 
er when receiving a notification of occurrence of a trou- 
ble of an electronic apparatus from an electronic 
processing system, a means for receiving a notification 
of occurrence of a trouble and configuring a reproduc- 
tion use electronic apparatus having substantially the 
same connection and setting as the connection and set- 
ting of the electronic apparatus in the remote manage- 
ment center at a point of time when it receives the noti- 
fication of occurrence of a trouble, and a means for re- 
producing on the reproduction use electronic apparatus 
the state when the trouble occurred by executing the 
same operation as the operation of the electronic appa- 
ratus at the point of time when it received the notification 
of occurrence of a trouble, 

[0016] Preferably, each of the electronic processing 
systems comprises; an operation log storage means for 
storing operations on the el'ectranic apparatus, and a 
means for transmitting the stored content of the opera- 
tion log storage means to the remote management cent- 
er periodically or when requested by the remote man- 
agement center or when the stored content reaches a 
predetermined level. 
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[0017] Further preferably, the remote management 
center comprises; a log storage database provided with 
storage areas corresponding to the electronic process- 
ing systems, a means for receiving the stored content 
of the operation log storage means from the electronic 
processing systems and storing it in the log storage da- 
tabase, and a means for receiving the notification of oc- 
currence of a trouble and tracing back and executing on 
the reproduction use electronic apparatus the opera- 
tions on the electronic apparatus stored in the log stor- 
age database so as to reproduce the conditions at the 
time of occurrence of the trouble. 
[0018] Further preferably, each of the electronic 
processing systems comprises a means for transmitting 
information relating to the operating state of the elec- 
tronic apparatus sampled at a predetermined period to 
the remove management center. 
[0019] Further preferably, the remote management 
center comprises; a log storage database provided with 
storage areas corresponding to the electronic process- 
ing systems, a means for receiving the connection in- 
formation and information concerning setting of the 
electronic apparatus and information relating to the op- 
erating state of the electronic apparatus sampled at pre- 
determined periods from the electronic processing sys- 
tems and storing it in the log storage database, a means 
for receiving a notification of occurrence of a trouble and 
configuring in the remote management center a repro- 
duction use electronic apparatus having substantially 
the same connection and setting as that electronic ap- 
paratus in the electronic processing system based on 
the connection information and information relating to 
the setting of the electronic apparatus stored in the log 
storage database, and a means for tracing back and ex- 
ecuting the same operations as the operations of the 
electronic apparatus stored in the log storage database 
so as to reproduce the state at the time of occurrence 
of the trouble on the reproduction use electronic appa- 
ratus. 

[0020] Still further preferably, the remote manage- 
ment center comprises; a means for transmitting oper- 
ational inputs including designation of operational appa- 
ratuses and/or speech information from an operator in 
the remote management center to the electronic 
processing system, and a means for receiving and dis- 
playing operational inputs and speech information from 
an operator in the electronic processing system. 
[0021] Further preferably, each of the electronic 
processing systems comprises; a means for displaying 
the operational input and/or speech information from the 
remote management center, and a means for transmit- 
ting operational inputs and/or speech information from 
an_ operator in the electronic processing system to the 
remote management center. 

[0022] Specifically, the electronic apparatus is a video 
processnig apparatus used for the processing of a video 
signal, and at least one of the electronic processing sys- 
tems is a video processing system including the video 



processing apparatus. 

[0023] Preferably, the video processing systems com- 
prises a means for capturing a still image from a video 
apparatus designated by a video capture command 
5 from the remote management center, then transmitting 
the captured still image to the remote management 
center. 

[0024] Further preferably, the remote management 
apparatus comprises; a means for searching back 

10 through the operation log stored in the log storage da- 
tabase up to a predetermined time of operation for an 
error relating to the operation based on the information 
received from the electronic processing system, and a 
means for searching through a trouble cause database 

is for the possibility of error relating to the configuration 
and setting of the system. 

[0025] Preferably, the remote management center 
comprises a means for retrieving the trouble of the ap- 
paratus in the electronic processing system from a trou- 
20 ble cause database based on information received from 
the electronic processing system and the setting and op- 
eration log of the apparatus stored in a log storage da- 
tabase. 

[0026] Specifically, the Internet is used as the public 
25 telecommunications network. 

[0027] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

30 

Fig. 1 is a block diagram of the configuration of the 
maintenance support system for the electronic ap- 
paratus of the prior art; 

Fig. 2 is a block diagram of a standard configuration 

35 of a maintenance support system for an electronic 
apparatus in the case where a video processing ap- 
paratus is shown as an example of the electronic 
apparatus according to an embodiment of the 
present invention; 

<o Figs. 3A and 3B are communication sequence dia- 
grams of a periodic report transmission operation 
from a working management computer to a remote 
management computer of the maintenance support 
system for the electronic apparatus according to an 

45 embodiment of the present invention; 

Figs. 4A and 4B are flowcharts of the periodic report 
transmission operation from the working manage- 
ment computer to the remote management compu- 
ter of the maintenance support system for the elec- 

50 tronic apparatus in the case where a video process- 
ing apparatus is shown as an example of the elec- 
tronic apparatus according to an embodiment of the 
present invention; 

Figs. 5A and 5B are flowcharts of the periodic report 
55 reception operation from the working management 
computer in the remote management computer of 
the maintenance support system for the electronic 
apparatus in the case where a video processing 



3 



5 



EP1 150 188 A2 



6 



system is shown as an example of the electronic 
processing system according to an embodiment of 
the present invention; 

Figs. 6A and 6B are communication sequence dia- 
grams of an operation at an occurrence of a trouble 5 
in an apparatus in an electronic processing system 
of the maintenance support system for the electron- ^ 
ic apparatus in the case where a video processing 
system is shown as an example of the electronic 
processing system according to an embodiment of io 
the present invention; 

Figs. 7A and 7B are flowcharts of the operation at 
the occurrence of a trouble in an apparatus in an 
electronic processing system of the maintenance 
support system for the electronic apparatus in the is 
case where a video processing system is shown as 
an example of the electronic processing system ac- 
cording to an embodiment of the present invention; 
Fig. 8 is a flowchart of operations for abnormality 
countermeasures and abnormality analysis in a re- zo 
mote management computer of the maintenance 
support system for the electronic apparatus in the 
case where a video processing system is shown as 
an example of the electronic processing system ac- 
cording to an embodiment of the present invention; 25 
Figs. 9A and 9B are communication sequence dia- 
grams of the remote operation of the maintenance 
support system for the electronic apparatus in the 
case where a video processing apparatus is shown 
as an example of the electronic apparatus accord- 30 
ing to an embodiment of the present invention; 
Fig. 10 is a communication sequence diagram of an 
operator communication function of the mainte- 
nance support system for the electronic apparatus 
according to an embodiment of the present inven- 35 
tion; 

Fig. 11 is a communication sequence diagram of a 
video capture operation of the maintenance support 
system for the electronic apparatus in the case 
where a video processing apparatus is included in 40 
the electronic apparatus according to an embodi- 
ment of the present invention; 
Fig. 12 is a communication sequence diagram of 
the video capture operation via a video switcher of 
the maintenance support system for the electronic <5 
apparatus in the case where a video processing ap- 
paratus is included in the electronic apparatus ac- 
cording to an embodiment of the present invention; 
Fig. 13 is a flowchart of the video capture operation 
of the maintenance support system for the electron- so 
ic apparatus especially to the video processing ap- 
paratus as an electronic apparatus according to an 
embodiment of the present invention; 
Fig. 14 is a block diagram of a communication con- 
nection of a terminal for service personnel of the 55 
maintenance support system for the electronic ap- 
paratus according to an embodiment of the present 
invention; 



Fig. 15 is a block diagram of the configuration of a 
maintenance system simultaneously operating with 
speech by a telephone set of the maintenance sup- 
port system for the electronic apparatus according 
to an embodiment of the present invention; 
Fig. 16 is a diagram of the system configuration in 
the case of reproduction in the maintenance sup- 
port system for the electronic apparatus in the case 
where a video processing apparatus is shown as an 
example of the electronic apparatus according to an 
embodiment of the present invention; and 
Fig. 17 is a flowchart of a control operation of the 
remote management computer for controlling a re- 
production use system of the maintenance support 
system for the electronic apparatus in the case 
where a video processing apparatus is shown as an 
example of the electronic apparatus according to an 
embodiment of the present invention. 

[0028] Below, an explanation will be given of an em- 
bodiment of the present invention by referring to the 
drawings. 

[0029] Figure 2 is a block diagram of a standard con- 
figuration of a maintenance support system for an elec- 
tronic apparatus in the case where a video processing 
apparatus is shown as an example of the electronic ap- 
paratus according to an embodiment of the present in- 
vention. 

[0030] In the standard configuration of the mainte- 
nance support system for the video processing appara- 
tus according to the present embodiment, a video 
processing system and the remote management center 
are connected via the public telecommunications net- 
work 9. The video processing system includes a working 
management computer 1 for the field management, a 
video switcher 2 for selecting a video signal from an in- 
put of a plurality of video signals and outputting the 
same, a video capture device 3 for taking out a single 
frame of the video signal and using it as a still image, a 
video apparatus 4 for performing various processing on 
the video signal, a reproduction apparatus of the video, 
that is, a VTR 5 acting as the source of the video signal, 
a digital video effect device 6 for applying a specific ef- 
fect to the video signal, an operation panel 7 used for 
the operational input of the apparatus, a LAN 8 connect- 
ed to each apparatus in the video processing system 
and transmitting the information, and a public telecom- 
munications network 9 connecting the video processing 
system and the remote management center. 
[0031] Also, the remote management center includes 
a remote management computer 10 for remote man- 
agement, a log storage database 11 connected to the 
remote management computer 10 for use by the remote 
management computer 10 for storage of information, 
and a trouble cause database 12 for holding combina- 
tions of status information and causes when a trouble 
occurs in an apparatus of the video processing system. 
[0032] In the maintenance support system of the vid- 
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eo _ processing apparatus according to the present em- 
bodiment, other than the above configuration, although 
omitted in Fig. 2, a reproduction use system shown in 
Fig. 1 6 mentioned later is connected to the remote man- 
agement computer 10. 5 
[0033] Note that the trouble cause database 12 is 
used for deducing the cause considered from the com- x 
bination of the states, but it is possible to hold informa- 
tion of countermeasures in accordance with the causes. 
[0034] Also, the white arrows in the figure show gen- w 
eral routes of the video signal. 
[0035] The working management computer 1 com- 
municates with each apparatus via the LAN 8 and com- 
municates with the remote management computer 10 
via the public telecommunications network 9. In the fig- * 5 
ure, the functions described in the broken line boxes on 
the right side of the working management computer 10 
show the functions to be achieved by the working man- 
agement computer 10. 

[0036] Below, an explanation will be given of the func- 20 
tions achieved by the working management computer 1 . 
[0037] The "capture acquisition" function instructs the 
video capture device 3 to take out one frame of an image 
from the video signal as a still image and receives the 
same. When requested from the remote management 25 
computer 10, it further transmits the still image. 
[0038] The "connection information acquisition/stor- 
age" function is the acquisition/storage function of the 
information concerning the connection of the routes of 
video signals among the apparatuses. The information 30 
concerning the connection of the routes of the video sig- 
nals among the apparatuses is decided at the time of 
installation of the system and stored in the working man- 
agement computer 1 (storage device in it) by the input 
of the operator. 35 
[0039] Note that it is also possible to configure it so 
as to provide a function of transmission and detection 
of a test signal for detecting the connections of the 
routes of the video signals at an input/output unit of the 
video signal of each apparatus and to enable automatic *o 
detection of the connections by instruction and to ac- 
quire the results at the working management computer 
1. 

[0040] The "apparatus setting'acquisition" function 
and the "apparatus operating state acquisition" function 
are functions for acquiring states of various switches of 
the apparatuses, the selected setting such as a corre- 
sponding signal format, the operating state such as the 
state of various electrical signals in the apparatuses, 
and so on by communicating with the apparatuses (for 50 
example, the video switcher 2, the characterizing com- 
ponent of the present invention, contains information by 
what routes the video signals flow). 
[0041] As the apparatus operating state, the parame- 
ters of the device for special effects or the state of the 55 
effect in execution (parameters in progress), the infor- 
mation of the material being reproduced in a reproduc- 
tion apparatus such as a VTR, the position (time code) 



information on a time axis being reproduced, and also 
the content of a memory of the control device etc. are 
included. 

[0042] The "operation log acquisition" function is a 
function of recording the content of operational input 
from the operation panel 7 (etc.). The operational input 
becomes the commands transmitted onto the LAN 8, so 
is monitored and recorded. Alternatively, it is a function 
for successively receiving the content of operational in- 
put from the operation panel 7. 
[0043] The recorded content is transmitted together 
with the other information to the remote management 
computer 10 periodically or when transmission is re- 
quested from the remote management computer 10, 
when the amount reaches a predetermined level, or 
when communication occurs for another reason. After 
the transmission, the transmitted content is erased. 
[0044] The "abnormality report" function is a function 
for receiving a report from an apparatus where a trouble 
occurs when the trouble occurs in the video apparatus 
in the video processing system and transferring it to the 
remote management computer 10. Alternatively, it is re- 
ported to the remote management computer 10 when a 
trouble occurs in the function of the working manage- 
ment computer 1 per se or the state of the LAN 8. 
[0045] The "periodic report" function is a function for 
periodically transmitting the information collected in the 
video processing system to the remote management 
computer 10. 

[0046] The "remote operation transmission" function 
is a function for relaying a command from the remote 
management computer 10 to a designated apparatus. 
Further, a response with respect to that is relayed (in the 
reverse direction). 

[0047] The "operator communication" function is a 
function for providing dialog-like communication be- 
tween the operator of the remote management compu- 
ter 10 (remote manager) and the operator of the working 
management computer 1 (working manager). By reflect- 
ing the input of one in the display of the other, dialog of 
the two is enabled. Further, it is also possible to realize 
mutual transmission and reception of el-mail. 
[0048] The remote management computer 10 com- 
municates with the working management computer 1 
via the public telecommunications network 9 and 
achieves functions as described in the broken line boxes 
on the right side of the remote management computer 
10 shown in Fig. 2. 

[0049] Below, an explanation will be given of the func- 
tions of the remote management computer 10 of the re- 
mote management center. 

[0050] The "abnormality monitoring" function is a 
function for receiving a report of a trouble of an appara- 
tus from the working management computer 1 and re- 
porting it by display or sound to report it to the remote 
manager and inform the content of the trouble. 
[0051] The "periodic reception" function is a function 
for periodically receiving various information of the video 
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processing system (connection and setting information, 
operating states, etc.) from the working management 
computer 1 and recording (storing) the same in the log 
storage database 11. Also, even when receiving infor- 
mation of the operation log, it records the same in the 5 
log storage database 11 in the same way as that de- 
scribed above. 

[0052] The "abnormality analysis" function is a func- 
tion for searching through the trouble cause database 
12 based on the content of the received report of the io 
trouble and the content of the log storage database 11 
and displaying possible causes (and countermeasures). 
Also, this function is provided with a function of notifying 
the trou ble to the working management computer 1 . Fur- 
ther, as part of the processing function, it is provided « 
with a reproduction processing function from mainte- 
nance personnel in the remote management center re- 
ceiving the report. Details thereof will be mentioned later 
by referring to Figs. 16 and 17. 

[0053] The "remote operation" function is a function 20 
for transmitting the designation of the apparatus and op- 
erational commands to the working management com- 
puter 1 by operational instructions to a certain apparatus 
input by the remote manager. Also, it is provided also 
with a function of receiving the response of the result 25 
thereof via the working management computer 1 and 
displaying the same. 

[0054] The operator communication function provides 
dialog-like communication between the remote manag- 
er and the working manager. 30 
[0055] Figures 3A and 3B are communication se- 
quence diagrams showing the periodic report transmis- 
sion operation from the working management computer 
to the remote management computer of the mainte- 
nance support system for the electronic apparatus in the 35 
case where a video processing apparatus is shown as 
an example of the electronic apparatus according to the 
embodiment of the present. 

[0056] In the communication sequence diagram 
shown in Fig. 3A, an operating state request program <o 
periodically activated by a timer built in the working man- 
agement computer 1 transmits an operating state re- 
quest P2 to all apparatuses in the video processing sys- 
tem and receives an operating state P3 from each of the 
apparatuses. The working management computer 1 45 
adds a changes and transmits the result to the remote 
management computer 10 if there are changes in the 
setting etc. or if there is a new operation log in compar- 
ison with that at a point of time of the periodic report 
transmitted to the remote management computer 1 0 the so 
previous time. 

[0057] The communication sequence diagram shown 
in Fig. 3B shows a case where the operating state re- 
quest program is periodically activated by the timer built 
in the remote management computer 10. First, a peri- 55 
odic report request P1 is transmitted from the remote 
management computer 10 to the working management 
computer 1 , then the sequence becomes similar to the 



case of the communication sequence diagram shown in 
Fig. 3A described above. 

[0058] In the system according to the present inven- 
tion, no matter which of the sequence of Fig. 3A or 3B 
is executed, the same effects can be achieved. 
[0059] Figures 4A and 4B are flowcharts of the peri- 
odic report transmission operation from the working 
management computer to the remote management 
computer of the maintenance support system for the 
electronic apparatus in the case where a video process- 
ing apparatus is shown as an example of the electronic 
apparatus according to the embodiment of the present 
invention. 

[0060] The flowcharts shown in Figs. 4A and 4B cor- 
respond to the communication sequence diagrams 
shown in Figs. 3A and 3B. 

[0061] Below, an explanation will be given of the pe- 
riodic report transmission operation from the working 
management computer 1 to the remote management 
computer 1 0 of the maintenance support system for the 
electronic apparatus in the case where a video process- 
ing apparatus is shown as an example of the electronic 
apparatus according to the present embodiment by us- 
ing the flowcharts shown in Figs. 4A and 4B and while 
referring to Figs. 2, 3 A and 3B. 
[0062] First, an explanation will be given of the flow- 
chart of Fig. 4A showing the operation of the periodic 
report transmission processing periodically activated by 
the timer built in the working management computer 1. 
[0063] After the remote management computer 10 
and the working management computer 1 are activated 
and communication is established, first, at step A1, the 
connection information and setting of each apparatus in 
the video processing system are transmitted from the 
working management computer 1 to the remote man- 
agement computer 10. 

[0064] At step A2, the working management compu- 
ter 1 sets the timer built in it. 

[0065] At step A3, the working management compu- 
ter 1 waits until the time set in the timer. 
[0066] At step A4, the working management compu- 
ter 1 requests information indicating the operating state 
with respect to each apparatus in the video processing 
system upon receipt of a sign from the timer, then re- 
ceives the information. 

[0067] At step A5, it is verified whether or not there is 
a certain change in the connection information and the 
information indicating the setting of the apparatus trans- 
mitted to the remote management computer 1 0 the pre- 
vious time stored in the working management computer 
1. 

[0068] If there is no change, at step A6, information 
indicating the operating state of each apparatus is trans- 
mitted to the remote management computer 1 0, then the 
routine shifts to step A3, and the series of processing of 
step A3 on is repeated. 

[0069] If there is a change at step A5, at step A7, the 
change is added to the information indicating the oper- 
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ating states of the apparatuses and transmitted to the 
remote management computer 10, and then the opera- 
tion routine shifts to step A3, where the series of 
processing of step A3 and following steps is repeated. 
[0070] Next, an explanation will be given of the flow- 5 
chart of Fig. 4B showing a periodic report transmission 
operation performed in response to a periodic report re- 
quest from the remote management computer 10. 
I [0071] After the remote management computer 10 
and the working management computer 1 are activated 10 
and communication is established, first, at step B1, the 
connection information and the setting are transmitted 
from the working management computer 1 to the remote 
management computer 10. 

[0072] At step B2, the working management compu- t5 
ter 1 enters into a state waiting for reception of a periodic 
report request from the remote management computer 
10. 

[0073] At step B3, the working management compu- 
ter 1 receives a periodic report request, requests infor- 20 
mation indicating the operating state with respect to the 
apparatuses in the video processing system, and then 
receives the information. 

[0074] At step B4, it verifies whether or not there is a 
certain change exists in the connection information and 25 
the information indicating the setting of the apparatuses 
transmitted to the remote management computer 1 0 the 
previous time stored in the working management com- 
puter 1 . 

[0075] When there is no change, at step B5, informa- 30 
tion indicating the operating states of the apparatuses 
are transmitted to the remote management computer 
10, then the routine shifts to step B2, and the series of 
processing of step B2 and following steps are repeated. 
[0076] When there is a change, at step B6, the change 35 
is added to the information indicating the operating 
states of the apparatuses and transmitted to the remote 
management computer 10, and then the routine shifts 
to step B2, where the series of processings of step B2 
and the following steps are repeated. <o 
[0077] Figures 5A and 5B show flowcharts of the pe- 
riodic report reception operation from the working man- 
agement computer in the remote management compu- 
ter of the maintenance support system of the electronic 
apparatus in the case where the video processing sys- 45 
tern is shown as an example of the electronic processing 
system according to the embodiment of the present. 
[0078] The flowcharts shown in Figs. 5A and 5B cor- 
respond to the communication sequence diagrams 
shown in Figs. 3A and 3B. so 
[0079] Below, an explanation will be given of the pe- 
riodic report reception operation from the working man- 
agement computer 1 in the remote management com- 
puter 10 of the maintenance support system of the video 
processing apparatus according to the present embod- 55 
iment by using the flowcharts shown in Figs. 5A and 5B 
and while referring to Figs. 2, 3A and 3B. 
[0080] First, an explanation will be given of the oper- 
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ation of the reception of the periodic report periodically 
transmitted from the working management computer 1 . 
[0081] First, at step C1, the remote management 
computer 10 receives and records the connection infor- 
mation and the setting of the apparatuses in the video 
processing system from the working management com- 
puter 1. 

[0082] At step C2, the remote management computer 
10 waits for the reception of a periodic report from the 
working management computer 1. 
[0083] At step C3, the remote management computer 
10 receives a periodic report from the working manage- 
ment computer 1 , receives information concerning the 
operating states of the apparatuses in the video 
processing system and changes other than the former, 
and records the same as the log information in the log 
storage database 11. 

[0084] Next, an explanation will be given of the oper- 
ation of the periodic report request processing periodi- 
cally activated by the timer built in the remote manage- 
ment computer 10. 

[0085] At step D1 , the remote management computer 
10 receives the connection information and the informa- 
tion of the setting of the apparatuses in the video 
processing system from the working management com- 
puter 1 and records the same. 
[0086] At step D2, the remote management computer 
10 sets the timer built in itself. 
[0087] At step D3, the remote management computer 
10 waits until the time set in the timer. 
[008 8] At step D4 f the remote management computer 
10 requests the transmission of the periodic report to 
the working management computer 1 upon receipt of a 
sign from the timer. 

[0089] At step D5, the remote management computer 
10 receives a periodic report from the working manage- 
ment computer 1, receives the information concerning 
the operating states of the apparatuses in the video 
processing system and the changes other than the 
former, and records the same as the log information in 
the log state database 11 . 

[0090] Figures 6A and 6B are communication se- 
quence diagrams showing the operation at the time of 
occurrence of a trouble of each apparatus in the elec- 
tronic _ processing system of the maintenance support 
system of the electronic apparatus according to an em- 
bodiment of the present invention. 
[0091] Fig. 6A is a communication sequence diagram 
of the operation in a case where only the report of oc- 
currence of a trouble is informed. In this case, the con- 
tent (type) of the trouble is determined in advance by 
numbers or the like, the numbers are added, and the 
trouble is reported. 

[0092] When one among the apparatuses of the video 
processing system suffers from a trouble, a report Q1 
of occurrence of a trouble is transmitted from the appa- 
ratus to the working management computer 1 . The re- 
port is further transmitted as a report Q2 of occurrence 
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of a trouble from the working management computer 1 
to the remote management computer 10. 
[0093] Fig. 6B is a communication sequence diagram 
showing the operation in a case where related informa- 
tion is continuously transferred after the report of occur- 5 
rence of a trouble. Preferably, after the report is trans- ^ 
ferred first, that is, after the communication sequence 
shown in Fig. 6A, the working management computer 1 
must request and collect information concerning the 
trouble for the apparatus where the trouble occurred and 10 
other apparatuses (these portions are indicated by an 
operating state, etc. request Q3 and an operating state 
etc. request Q4) t and the collected information concern- 
ing the trouble must be transferred from the working 
management computer 1 to the remote management *5 
computer 10 (this portion is indicated as an operating 
state etc. Q5). 

[0094] Figures 7A and 7B show flowcharts of the op- 
eration at the time of occurrence of a trouble of each 
apparatus in the electronic processing system of the 20 
maintenance support system of the electronic appara- 
tus in the case where a video processing system is 
shown as an example of the electronic processing sys- 
tem according to the embodiment of the present inven- 
tion. 25 
[0095] The flowcharts shown in Figs. 7A and 7B cor- 
respond to the communication sequences shown in 
Figs. 6A and 6B. 

[0096] Below, an explanation will be given of the op- 
eration at the time of occurrence of a trouble of appara- 30 
tuses in the electronic processing system of the main- 
tenance support system of the electronic processing ap- 
paratus in the case where a video processing system is 
shown as an example of the electronic processing sys- 
tem according to the present embodiment by using the 35 
flowcharts shown in Figs. 7A and 7B and while referring 
to Figs. 2, 6A and 6B. 

[0097] First, an explanation will be given of the flow- 
chart shown in Fig. 7A. 

[0098] First, at step E1, the working management *o 
computer 1 receives a report Q1 of occurrence of a trou- 
ble from the apparatus with the trouble caused in the 
video processing system. 

[0099] At step E2, the working management compu- 
ter 1 further transmits a report Q1 of occurrence of a 45 
trouble as the report Q2 of occurrence of a trouble to the 
remote management computer 10. 
[0100] At step E3, the working management compu- 
ter 1 enters a state waiting for a next report etc. of oc- 
currence of a trouble from the apparatus in the video so 
processing system and waits as it is. 
[0101] Next, an explanation will be given of the flow- 
chart shown in Fig. 7B. 

[0102] First, at step F1, the working management 
computer 1 receives the report Q1 of occurrence of a 55 
trouble from the apparatus with the trouble occurred in 
the video processing system. 

[0103] At step F2, the working management computer 



1 further transmits a report of occurrence of a trouble as 
a report Q2 of occurrence of a trouble to the remote 
management computer 10. 

[0104] At step F3, the working management computer 
1 requests the information of the operating states etc. 
with respect to the apparatus in the video processing 
system. 

[0105] At step F4, the working management computer 
1 receives information such as the operating states etc. 
from the apparatus in the video processing system. 
[01 06] At step F5, the working management computer 
1 further transmits the received information of the oper- 
ating states etc. to the remote management computer 
10. 

[0107] Note that preferably the working management 
computer 1 also reports occurrence of a trouble to the 
working manager in the video processing system by re- 
porting the same by sound or display corresponding to 
the occurrence of a trouble. 

[0108] Figure 8 is a flowchart of the operation of the 
trouble countermeasure and abnormality analysis in the 
remote management computer of the maintenance sup- 
port system of the electronic apparatus in the case 
where a video processing system is shown as an exam- 
ple of the electronic processing system according to the 
embodiment of the present invention. 
[0109] The flowchart shown in Fig. 8 corresponds to 
the case of Fig. 6A, but there is almost no difference 
also in the case of Fig. 6B. In Fig. 6B, only the first re- 
ception portion is comprised of two stages. 
[0110] Below, an explanation will be given of the op- 
eration of the trouble countermeasure and abnormality 
analysis in the remote management computer 10 of the 
maintenance support system of the electronic appara- 
tus in the case where a video processing system is 
shown as an example of the electronic processing sys- 
tem according to the present embodiment by using the 
flowchart shown in Fig. 8 and while referring to Figs. 2, 
6A, 6B, 7A and 7B. 

[0111] First, at step G1, the remote management 
computer 10 receives a report Q2 of occurrence of a 
trouble from the working management computer 1 . 
[0112] At step G2, the remote management computer 
10 issus a report (display and/or sound) to notify the re- 
ceived content to the remote manager in the remote 
management center. 

[0113] At step G3 on, the remote manager appropri- 
ately inputs an instruction. In a certain case, it cooper- 
ates with the working manager to cope with the occurred 
abnormality. By the instruction, either of the operator 
communication function, remote operation function, in- 
formation acquisition function, and the analysis function 
is executed. 

[0114] When the instruction concerns the operator 
communication, at step G5, the remote manager acti- 
vates the communication function. At step G6, he com- 
municates with the working manager in the video 
processing system for a consultation or instructions. 
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[0115] When the instruction concerns the remote op- 
eration function, at step G7, the remote operation by the 
remote operator is executed. 
[0116] When the instruction concerns the information 
acquisition function, at step G8, the remote manage- 5 
ment computer 1 0 requests various information from the ^ 
working management computer 1 and at step G9 re- 
ceives the various information. 
[0117] When the instruction concerns the trouble 
analysis function, at step G10, the remote management 10 
computer 10 searches through the trouble cause data- 
base based on the received information and log storage 
and at step G11 provides a table (display) of deduced 
causes and counter-measures. 

[0118] At step G 1 2, the remote management compu- * 5 
ter 10 verifies whether or not the operational input by 
the remote operator has been completed. When it has 
not been completed, it shifts the flow of the control to 
the series of processing of step G3 on, while when it has 
been completed, its terminates the processing and then 20 
enters into the waiting state. 

[0119] Supplementing the explanation of the opera- 
tion, the remote management center executes the op- 
erator communication function, remote operation func- 
tion, information acquisition function, and the trouble 25 
analysis function. Namely, the remote manager in the 
remote management center can deal with an occurred 
abnormality by cooperating with the working manager 
in the video processing system by appropriately repeat- 
ing the operational input. 30 
[0120] The remote management computer analyzes 
the trouble and identifies to which of the following three 
types the cause of the trouble corresponds: 

(1) Operational error, 35 

(2) Error of system configuration and setting, and 

(3) Abnormality of apparatus. 

[0121] More specifically, from the operation log infor- 
mation stored in the log storage database 11 and the <o 
information received at the occurrence of the trouble, 
first it is verified whether or not there is an error in the 
log of the operation. Namely, it is verified whether or not 
there is the same information in the operation log infor- 
mation stored in the log storage database 11 as that *5 
stored in the database of the operational errors of the 
trouble cause database 12. If the same information is 
found, it is decided that the cause is a trouble due to 
operational error. At this time, for the operation log in- 
formation stored in the log storage database 11, first, so 
the trouble cause database 12 is searched through for 
the newest operation information (operation information 
stored last), if it is not found, next, the trouble cause da- 
tabase 1 2 is searched through for two operations includ- 
ing the one before the operation. If it is not found, this 55 
is further repeated. Finally, the above search is repeated 
up to a predetermined number of entries of the log data 
(or up to the data of the start of the log). 



[0122] If the operational error is not identified by the 
above verification, next, the possibility of an error of the 
system configuration and/or setting is verified, It is ver- 
ified whether or not there is the same combination in the 
trouble cause database 12 for the configuration and/or 
setting of the present system. If it is found, it is decided 
that the cause is an error of the configuration and/or set- 
ting. Note that the "combinations" mean combinations 
of the types of apparatus and the setting thereof or the 
setting of a plurality of related (linked, connected) appa- 
ratuses. 

[01 23] The "setting" means selection of the signal for- 
mat, a (range of) variable setting of video special effects, 
a combination of the panel and body, connection with 
peripherals (video apparatuses 4), etc. 
[0124] Next, it is verified whether or not the cause is 
a trouble of the apparatus. For apparatuses, the trouble 
cause database 12 is searched through for the log of 
the setting and operation and the present state. If there 
is a corresponding one, it is decided that the cause is a 
trouble of the apparatus. 

[0125] When the cause of the trouble cannot be iden- 
tified (identification of one of three classifications) even 
by the above verification, it is decided that the cause is 
unknown (note that here, although there is a high pos- 
sibility the cause is a trouble of the apparatus, this can- 
not be judged conclusively). 

[0126] The results of the decisions are informed to the 
remote manager in the remote management center (the 
decision results are displayed). When the trouble cause 
is identified, the cause (content found in the trouble 
cause database) is displayed. 
[01 27] When the remote manager decides the cause 
is operational error or error of the configuration and set- 
ting, he informs this to the working manager. 
[01 28] Preferably, the working manager etc. may refer 
to the content of the trouble cause database 12 from the 
working management computer 1 for assistance in the 
management work. Information useful for the adminis- 
tration of the video processing system may be held in 
the remote management computer 10 as a database 
other than the trouble causes to enable reference from 
the_ working management computer 1. 
[0129] Further, the working manager in the video 
processing system may search through the trouble 
cause database 12 by the information collected at the 
working management computer 1 and can identify the 
cause of the trouble without the help of the remote man- 
ager. 

[0130] Figures 9A and 9B are communication se- 
quence diagrams showing the remote operation of the 
maintenance support system of the electronic appara- 
tus according to an embodiment of the present inven- 
tion. 

[0131] Fig. 9A indicates the communication sequence 
where a usual remote operation succeeds, and Fig. 9B 
indicates the communication sequence where a re- 
sponse is not obtained from the apparatus to be remote 
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operated. 

[0132] First, in the communication sequence shown 
in Fig. 9A, the remote management computer 10 desig- 
nates the apparatus concerned and transmits the oper- 
ation command to the working management computer 5 
1 as indicated by a symbol R1 . Upon receipt of this, the 
working management computer 1 transmits the opera- 
tion command to the apparatus concerned as indicated 
by a symbol R2, then sets the timer at a prescribed time. 
When it can acquire a return of the execution result (re- 10 
sponse) from the apparatus concerned without the time 
of the timer running out as indicated by a symbol R3, it 
returns the execution result indicated by a symbol R4 to 
the remote management computer 10. 
[0133] Next, in the communication sequence shown is 
in Fig. 9B, the remote management computer 10 desig- 
nates the apparatus concerned and transmits an oper- 
ation command to the working management computer 
1 as indicated by the symbol R1. Upon receipt of this, 
the working management computer 1 transmits the op- 20 
eration command to the apparatus concerned as indi- 
cated by the symbol R2, then sets the timer at the pre- 
scribed time. When it cannot acquire a response from 
the apparatus concerned and the timer runs out of time, 
it deems that the apparatus concerned is unable to re- 25 
spond (does not normally operate) and returns a notifi- 
cation of M no response, time out" as indicated by a sym- 
bol R5, that is, the fact that the time has run out, to the 
remote management computer 10. 
[0134] Figure 10 is a communication sequence dia- 30 
gram showing the operation communication function of 
the maintenance support system of the electronic appa- 
ratus according to an embodiment of the present inven- 
tion. 

[01 35] The present communication sequence is the a 35 
communication sequence for a conversation between 
the operator in the remote management center and for 
example the operator in the video processing system. 
By the _ display of one input content on the other, the 
dialog between the two is established and operations *o 
backed up by this dialog are enabled. 
[0136] First, the remote management computer 10 
transmits the content of a keyboard inputSI transmitted 
by the remote manager in the remote management 
center to the working management computer 1 in the 45 
video processing system (transmission S2 of a de- 
pressed key content). Upon receipt of this, the working 
management computer 1 transmits the depressed key 
content as it is to the working manager to display it (note, 
the illustration of the display device performing the dis- so 
play is omitted) (display S3 of the depressed key con- 
tent). 

[0137] The working manager in the video processing 
system viewing the display returns a response to this to 
the working management computer 1 (keyboard input 55 
54). Upon receipt of this, the working management com- 
puter 1 transmits the depressed key content as it is to 
the remote management computer 10 (transmission S5 



of the depressed key content). The remote manage- 
ment computer 10 transmits the depressed key content 
as it is to the remote manager to display it (note, the 
illustration of the display device performing the display 
is omitted) (display S6 of the depressed key content). 
[0138] Figure 11 is a communication sequence dia- 
gram showing a video capture operation of the mainte- 
nance support system of the electronic apparatus in the 
case where a video processing apparatus is included in 
the electronic apparatus according to an embodiment of 
the present invention. 

[0139] The communication sequence shown in Fig. 
11 is a communication sequence in a case where a plu- 
rality of channels of video signals are connected to the 
video capture device 3 and a channel designated by the 
remote management computer 10 is captured from 
among them. By such a communication sequence, an 
intended captured image can be obtained at the remote 
management computer 1 0. 

[0140] Note that preferably the remote instruction for 
the capture is issued from the working management 
computer 1 side, and provision is also made of a function 
of transmitting the obtained image to the remote man- 
agement computer 10. The working management com- 
puter 1 is in the video processing system, so can instruct 
capture while viewing the video signal by the monitor, 
so can acquire the intended (abnormal) image as the 
still image. Further, a configuration wherein the time for 
executing the capture (time in the video processing sys- 
tem) can be designated to the video capture device 3 
can be employed. 

[0141] First, the remote management computer 10 
transmits a video capture request T1 (channel designa- 
tion) to the working management computer 1. Upon re- 
ceipt of this, the working management computer 1 tran- 
sits a video capture request T2 (channel designation) to 
the video capture device 3. 

[0142] The video capture device 3 transmits the video 
image captured by a captured image T3 to the working 
management computer 1 . Upon receipt of this, the work- 
ing management computer 1 transmits a captured im- 
age T4 to the remote management computer 10. 
[0143] Figure 12 is a communication sequence dia- 
gram showing a video capture operation via the video 
switcher of the maintenance support system of the elec- 
tronic apparatus in the case where a video processing 
apparatus is included in the electronic apparatus ac- 
cording to an embodiment of the present invention. 
[0144] The working management computer 1 receiv- 
ing a video capture request U1 (channel designation) 
from the remote management computer 1 0 indicates the 
channel of the video signal to be newly supplied to the 
video switcher 2 supplying the video signal of the pre- 
determined channel to the video capture device 3 (des- 
ignation of channel to be supplied to the video capture 
device U2). 

[0145] The working management computer 1 , after in- 
dicating the channel to the video switcher 2, obtains a 



10 



19 



EP 1 150 188 A2 



20 



response U3 indicating that the switching of the chan- 
nels was completed (completion) from the video switch- 
er 2, then indicates a video capture request U4 to the 
video capture device 3 and obtains a captured image 
U5. 5 
[0146] The obtained captured image is transmitted as 
a captured image U6 from the working management 
computer 1 to the remote management computer 10. 
[0147] Figure 13 is a flowchart of the video capture 
operation of the maintenance support system of the w 
electronic apparatus according to an embodiment of the 
present invention. 

[01 48] Below, an explanation will be given of the video 
capture operation of the maintenance support system 
of the electronic apparatus in the case where a video »5 
processing apparatus is included in the electronic appa- 
ratus according to the present embodiment by referring 
to Figs. 2, 11, and 12. 

[0149] First, at step H1, the working management 
computer 1 receives a video capture request T1 or U1 20 
from the remote management computer 10. 
[0150] At step H2, the working management compu- 
ter 1 captures a video signal of the channel designated 
in the request (at this time, in the case of the video cap- 
ture request T1 , a video capture request T2 is transmit- 25 
ted to the video capture device 3, and in the case of the 
video capture request U1, the designation U2 of the 
channel to be supplied to the video capture device is 
transmitted to the video switcher 2). 
[0151] At step H3, the working management compu- 30 
ter 1 compresses the data of the captured image (note, 
the present step is optional). 

[0152] At step H4, the working management compu- 
ter 1 transmits the image data to the requesting side, 
that is, the remote management computer 1 0. 35 
[01 53] Below, the video capture operation will be sup- 
plementarily explained. 

[0154] The still image captured up to the above step 
H2 has a relatively large data size as it is, so preferably 
is transmitted after compressing the data. *o 
[0155] As the format of the still image, use can be 
made of various formats such as the JPEG and GIF. 
Such formats of still images can be displayed on the 
used computer and can be used without regard as to 
the format such as the resolution of the original video *s 
signal. 

[0156] Preferably, when obtaining a still image from 
among video signals of a plurality of formats, it is also 
possible to add format information (vertical and lateral 
resolutions, aspect ratio, color expression method, etc.) so 
of the original video signal to the captured still image. 
[0157] Preferably, the remote management computer 
not only displays this still image on the display device of 
the computer, but also reproduces it as a video signal 
and displays it on a video picture monitor for a video 55 
signal to enable confirmation of the color expression etc. 
[0158] Figure 14 is a block diagram of the communi- 
cation connection of a terminal for a service personnel 



of the maintenance support system of the electronic ap- 
paratus according to an embodiment of the present in- 
vention. 

[0159] The communication connection of the terminal 
for the service personnel according to the present em- 
bodiment includes a mobile computer 20 in addition to 
the remote management center including the remote 
management computer 10 and the public telecommuni- 
cations network 9. 

[01 60] When a trouble (breakdown) occurs in a video 
processing system, the service personnel goes to the 
site to restore the system. At this time, when assuming 
that the remote management computer 1 0 in the remote 
management center can be communicated with by only 
the working management computer 1 , the efficiency be- 
comes poor when a plurality of service personnel are at 
work. Also, the restoration work becomes difficult when 
the working management computer 1 itself breaks 
down. 

[0161] For this reason, preferably, the mobile compu- 
ter 20 of the service personnel is connected with the 
public telecommunications network 9 as shown in Fig. 
14 to enable communication with the remote manage- 
ment computer 10 and to get the mobile computer 20 to 
function in the same way as the working management 
computer 1 . 

[0162] Note that, the connection of the mobile com- 
puter 20 and the public telecommunications network 9 
may be achieved by a mobile telephone (wireless type 
telephone). 

[01 63] Further, it is also possible to enable connection 
of the mobile computer 20 with a LAN 8 in the video 
processing system shown in Fig. 2 and have it function 
in the same way as the working management computer 
1 for the apparatus in the video processing system. 
[0164] Figure 15 is a block diagram of the configura- 
tion of a maintenance system simultaneously operating 
with speech by a telephone set in the maintenance sup- 
port system of the electronic apparatus according to an 
embodiment of the present invention. 
[0165] The maintenance system according to the 
present embodiment includes, other than the remote 
management computer 10, a voice/data simultaneous 
communication device 21a for inserting voice commu- 
nication (speech) into the communication among com- 
puters, multiplexing the same according to need for 
communication and a speech device 22a corresponding 
to the telephone set in the remote management center. 
[0166] Also, the electronic processing system, other 
than the working management computer 1 , includes a 
voice/data simultaneous communication device 21b for 
inserting the voice communication (speech) into com- 
munication among computers and multiplexing the 
same according to need for communication and a 
speech device 22b corresponding to a telephone set. 
[0167] Also in the standard configuration shown in 
Fig. 2, dialog-like communication is possible between 
the working manager in the video processing system 
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and the remote manager in the remote management 
center, but If combined together with communication by 
a telephone set, the work efficiency further rises. For this 
purpose, use may be made of one channel in the public 
telecommunications network for the telephone, but if 5 
sharing the channel for data communication (for the 
communication between the remote management com- x 
puter and the working management computer), there is 
a merit in regard to the communication charges etc. For 
this purpose, the configuration as shown in Fig. 15 may 10 
be employed. 

[0168] Figure 16 is a view of the system configuration 
in a case where reproduction is carried out in the main- 
tenance support system of the electronic apparatus in 
the case where a video processing apparatus is shown is 
as an example of the electronic apparatus according to 
an embodiment of the present invention. 
[0169] The system configuration in the case where 
the maintenance support system of the electronic appa- 
ratus according to the present embodiment performs re- 20 
production as part of the trouble analysis provides the 
reproduction use system in the remote management 
center. 

[0170] The reproduction use system is comprised by 
having the maintenance personnel in the remote man- 25 
agement center receiving a report of abnormality input 
information for defining the system to be reproduced. 
The connection information and the setting information 
concerning the object be reproduced required for the 
configuration are all recorded in the log storage data- 30 
base 11. 

[0171] In Fig. 16, the detailed structure of the video 
processing system is similar to the configuration shown 
in Fig. 2, so the illustration of the detailed structure is 
omitted in the video processing system. Also, in the re- 35 
production use system of the remote management cent- 
er shown in Fig. 16, devices having the same names as 
the devices shown in Fig. 2 have the same functions as 
those of the devices shown in Fig. 2, so the explanation 
thereof will be omitted. <o 
[0172] In the reproduction use system of the remote 
management center shown in Fig. 16, the device indi- 
cated by numeral 31 is a matrix switcher and switches 
the video signals. An input video signal may be selected 
from among the plurality of signals and used as the out- *s 
put video signal. 

[0173] In the case of the reproduction use system, the 
remote management computer 10 achieves a similar 
function to that of the working management computer 1 
in the video processing system. 50 
[0174] The remote management computer 10 con- 
trols the matrix switcher 3 1 so that the routes of the video 
signals in the reproduction use system becomes the 
same as ail or part of the routes of the video signals of 
the video processing system being reproduced. 55 
[0175] In the video processing system being repro- 
duced, the routes of the video signals are realized by 
the connection of cables etc., but in the reproduction use 



system, the routes of the plurality of video processing 
systems being remotely maintained are selected and re- 
produced according to need. Therefore, rather than a 
fixed connection by cables, route connection by the ma- 
trix switcher 31 is employed to enable realization of flex- 
ible routes. 

[0176] Figure 1 7 is a flowchart of the control operation 
of the remote management computer for controlling the 
reproduction use system of the maintenance support 
system of the electronic apparatus in the case where a 
video processing apparatus is shown as an example of 
the electronic apparatus according to an embodiment of 
the present invention. 

[01 77] Below, an explanation will be given of the con- 
trol operation of the remote management computer for 
controlling the reproduction use system of the mainte- 
nance support system of the video processing appara- 
tus according to the present embodiment by using the 
flowchart shown in Fig. 17 and while referring to Figs. 2 
and 16. 

[0178] First, at step L1, information by which the re- 
mote manager in the remote management center iden- 
tifies the reproduced object is operationally input. 
[0179] At step L2, the information of the routes of the 
video signals of the system being reproduced is taken 
out from the log record of the log storage database 11. 
[0180] At step L3, according to the information of the 
routes of the video signals, the matrix switcher 31 of the 
reproduction use system is set. Due to this, the routes 
of the video signals of the reproduction use system are 
made substantially the same as the routes of the video 
signals of the system being reproduced. 
[0181] At step L4, the flow of the control is branched 
according to whether the operation manager selects log 
reproduction or selects present condition reproduction. 
[0182] In the case of log reproduction, at step L5, the 
setting information of the apparatus of the system being 
reproduced and the log information of the operations 
from the operation panel 7 are taken out from the log 
record of the log storage database 11. The setting and 
the operations of the operation panel 7 are sequentially 
executed for the apparatus concerned of the video re- 
production use system, then the operation routine shifts 
to the following step L7 (executed by transmitting a com- 
mand from the remote management computer 1 0 via the 
LAN 38 to the apparatus concerned). 
[0183] In the case of the present condition reproduc- 
tion, the setting information and the operating state in- 
formation of the apparatus of the system being repro- 
duced are taken out from the log record of the log stor- 
age database 11. Due to this, the apparatus concerned 
of the reproduction use system is set up and the last 
operation (operation at occurrence of a trouble) is exe- 
cuted after the setting (both of the setting and the last 
operation are made by transmitting a command from the 
remote management computer 10 via the LAN 38 to the 
apparatus concerned). 

[0184] At step L7, the remote manager investigates 
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the situation (note, the present step is optional). 
[0185] Below, a supplementary explanation of the re- 
production will be given. 

[0186] Usually, there are a plurality of video process- 
ing systems to be remotely maintained, so the remote 
manager inputs which among them is to be selected as 
the object. The remote management computer 10 first 
takes out the information of the routes of the video sig- 
nals of the object system (video processing system) 
from the log storage database 11. According to the in- 
formation, the matrix switcher 31 is set up and substan- 
tially the same routes of video signal are realized among 
the apparatuses in the reproduction use system. 
[0187] When the apparatus in the video processing 
system concerned is not in the reproduction use system, 
the portion of that apparatus is set as an alternate route 
(the portion going through the apparatus is simply di- 
rectly connected by the matrix switcher or is substituted 
by another apparatus having an equivalent number of 
inputs and/or outputs). Next, the remote manager se- 
lects either of the log reproduction or the present condi- 
tion reproduction. 

[0188] In the case of log reproduction, the processing 
goes back to the past point of time when going back a 
predetermined number of times until the occurrence of 
the trouble or the past point of time when going back a 
designated number of times or the setting and opera- 
tions under the constant conditions (the point of time 
when the supply of the signal to a specific channel was 
started etc.) and the log of the setting of the apparatus 
and the operations of the operation panel from that point 
of time to the present are sequentially executed. The 
information concerning the log is read from the log stor- 
age database 11. 

[0189] In the case of present condition reproduction, 
the apparatuses in the reproduction use system are set 
so as to exhibit the same state as the present state of 
the video processing system concerned, and the last op- 
eration (operation at occurrence of a trouble) is execut- 
ed. 

[01 90] After the reproduction, in certain cases, the re- 
mote manager investigates the states of the apparatus- 
es in the reproduction use system. 
[0191] By this, the remote manager can check the 
cause of the trouble at a remote location by using the 
reproduction use system and communicating with the 
working manager. 

[0192] As mentioned above, in the embodiment of the 
present invention, a maintenance support system for a 
video processing apparatus having one or more video 
processing systems provided with video apparatuses 
and a remote management center connected to each of 
the video processing systems via a public telecommu- 
nications network so that two-way communication is 
possible, wherein each of the video processing systems 
is provided with a means for transmitting connection in- 
formation and information concerning setting of the vid- 
eo apparatus and information notifying occurrence of a 



trouble of the video apparatus to the remote manage- 
ment center and wherein the remote management cent- 
er is provided with a means for reporting the notification 
of occurrence of a trouble in the remote management 

5 center when receiving a notification of occurrence of a 
trouble of a video apparatus from a video processing 
system, a means for receiving a notification of occur- 
rence of a trouble and configuring a reproduction use 
video apparatus having substantially the same connec- 

*o tion and setting as the connection and setting of that 
video apparatus in the remote management center at a 
point of time when it receives the notification of occur- 
rence of a trouble, and a means for reproducing on the 
reproduction use video apparatus the state when the 

ts trouble occurred by executing the same operation as the 
operation of the video apparatus at the point of time 
when it received the notification of occurrence of a trou- 
ble, is provided. 

[0193] Namely, the embodiment of the present inven- 

20 tion is characterized in that a remote management com- 
puter for reproduction of phenomena for reproducing an 
abnormal phenomenon required for the maintenance 
work of a video processing system in the field and a set 
of reproduction use apparatuses corresponding to the 

25 apparatuses in the video processing system are provid- 
ed in the remote management center 
[0194] More specifically, in addition to the remote 
management computer, the remote management cent- 
er is provided with an apparatus for switching one or 

30 more video signals for reproduction and one or more ap- 
paratuses for processing video signals for reproduction; 
the group of apparatuses is connected so that control 
(or setting) is possible from the remote management 
system; and the group of apparatuses is comprised so 

35 that control (or setting) is possible based on information 
stored by a log storage database in the remote manage- 
ment center (the source of the information is the video 
processing system), whereby the video processing sys- 
tem in the field and the routes of the video signals of the 

40 group of apparatuses in the remote management center 
can be made substantially the same or partially the 
same. 

[0195] Further, the video processing system in the 
field is provided with, in addition to the above appara- 

45 tuses, a video switcher (that is, an apparatus for switch- 
ing the video signals), a video capture (that is, a device 
for capturing the video signals), and a working manage- 
ment computer for the management in the field. 
[0196] Due to this, it is made possible to obtain an op- 

50 eration record of the apparatuses in the video process- 
ing system in the field, connection information among 
the apparatuses, information concerning the setting and 
the operating state, still images etc. from the video cap- 
ture, etc. even in the remote management center and 

55 thereby to improve the efficiency of remote mainte- 
nance. 

[0197] For this purpose, the working management 
computer installed in the video processing system in the 
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field is connected to the apparatuses in the video 
processing system and thereby can acquire intercon- 
nection information of the apparatuses in the video 
processing system, the setting (including the switched 
state) of the apparatuses, present operating states of 
the apparatuses, still images obtained by the capture 
means, and the operation record of the apparatus peri- 
odically or by instruction from the remote management 
center. 

[0198] Further, the working management computer is 
provided with a communicating means for transmitting 
the periodically acquired information via a telecommu- 
nication line (public telecommunications network) to the 
remote management center. 

[0199] Also, the working management computer is 
provided with a communicating means for receiving a 
notification of occurrence of a trouble from an apparatus 
in the video processing system in the field and transmit- 
ting the notification via a telecommunications line to the 
remote management center. 

[0200] Further, provision is made of a means for re- 
ceiving an operation command directed to an apparatus 
in the video processing system in the field from the re- 
mote management computer and transferring the same 
to the apparatus. 

[0201] Also, the working management computer pro- 
vides a function for dialog between the operator (man- 
ager in the field) and the operator (remote manager) of 
the remote management device and thereby enables 
assistance in the maintenance work. 
[0202] Further, the remote management canter is pro- 
vided with a means for displaying the received informa- 
tion, a means for storing and accumulating the received 
information, a means of receiving a notification of occur- 
rence of a trouble and reporting the same in the remote 
management center, and a means for transmitting an 
operation command directed to an apparatus in the vid- 
eo processing system in the field to the working man- 
agement computer. 

[0203] Also, the remote management center is pro- 
vided with a trouble cause database used for deducing 
the cause of occurrence of a trouble from the already 
obtained information. 

[0204] By this, the remote management center estab- 
lished in a remote location when seen from the video 
processing system in the field can not only receive a no- 
tification of occurrence of a trouble as in the convention- 
al case at the time of occurrence of a trouble, but also 
can inform the setting and operating state etc. of the vid- 
eo processing system in the field to maintenance per- 
sonnel in the center. 

[0205] Also, at the time of occurrence of a trouble, the 
remote management center can acquire a still image 
captured from the video signal from the video process- 
ing system in the field and thereby enable investigation 
of the phenomenon occurring in the remotely located 
video processing system in more detail. 
[0206] Further, the remote management center peri- 



odically obtains the setting and operating state and op- 
eration log of the video processing system from the vid- 
eo processing system in the field and enables past log 
information for identifying the cause to be referred to at 

5 the time of occurrence of the trouble. 

[0207] Also, the remote management center can 
search through the trouble cause database from the in- 
formation obtained at the time of occurrence of a trouble 
and quickly identify the cause of the trouble and there- 
to fore enables application of suitable restorative meas- 
ures or instruction of suitable restorative measures. 
[0208] Further, the remote management center can 
have an apparatus provided for reproducing the working 
conditions of the video processing system in the field 

is engage in a reproduction operation to enable a detailed 
investigation of the situation behind occurrence of a 
trouble even without the maintenance personnel going 
to the site of occurrence of the trouble at the time of oc- 
currence of a trouble. 

20 [0209] Note that it is also possible to change the con- 
nection via the public telecommunications network 9 to 
connection via the Internet as an alternative means. 
[021 0] When transmitting information via a public tel- 
ecommunications network or the Internet etc., it is pos- 

25 sible to encrypt the information to prevent a third party 
from acquiring the operation log etc. of the apparatus. 
[0211] Also, at the time of accessing information in the 
remote management center, it is also possible to restrict 
access by a password or the like to prevent a third party 

30 from acquiring knowhow no measures to deal with ab- 
normalities and other various information. 
[021 2] Further, it is also possible to include in the set- 
ting and the operating states of the apparatus _ infor- 
mation of the corresponding format during operation in 

35 the case of an apparatus capable of operating corre- 
sponding to a plurality of formats. 
[021 3] Also, in Fig. 2, the remote management center 
and the video processing system (working site) were 
shown in a one-to-one correspondence, but it is also 

*o possible to employ a configuration wherein a plurality of 
video processing systems can be connected to one re- 
mote management center for remote maintenance (sup- 
port). In that case, the log is separately managed for 
every video processing system. Note that, the configu- 

45 ration information of each video processing system (in- 
formation of the installed apparatuses) may be held to- 
gether with the log. 

[0214] Further, the topology of the LAN 8 shown in 
Fig. 2 may be of course be any topology. It may be a 
50 format wherein the communication lines are connected 
from the working management computer 1 to the appa- 
ratuses as a star type too. 

[021 5] Further, it is also possible for the working man- 
agement computer 1 to monitor the state of the LAN 8 
55 and report when a trouble occurs in the state of the LAN. 
When reporting a trouble from each apparatus or work- 
ing management computer 1, it is also possible to add 
the time of occurrence of the trouble in the video 
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processing system. The plurality of video processing 
systems usually operate with respect to one synchroni- 
zation signal, therefore a common time reference is pos- 
sible. 

[0216] Further, the video processing system may also 
include an audio processing apparatus of the video sig- 
nal. Also, where a trouble occurs in the audio (voice), it 
is also possible to enable the transmission of the audio 
data of a designated period to the remote management 
computer 10. Further, it is also possible to reduce the 
amount of data to be transmitted by compression. 
[0217] Further, even in a system processing only au- 
dio signals, the efficiency of the remote maintenance 
work can be raised by a configuration similar to that of 
the maintenance support system of the video process- 
ing apparatus according to the embodiment of the 
present invention. 

[021 8] Note that the programs for getting the comput- 
ers in the system according to the embodiment of the 
present invention to perform processing, for example, 
the programs for executing the processing shown in the 
flowcharts of Figs. 4A, 4B, 5A, 5B, 7A, 7B, 8, and 13, 
may be stored and distributed in a computer readable 
storage medium such as a CD-ROM or a magnetic tape. 
The computer, including in scope at least a microcom- 
puter, a personal computer, and a general use compu- 
ter, reads out the programs from the storage medium to 
execute the processing. 

[0219] Further, in this embodiment of the present in- 
vention, though the explanation was given of the case 
that the electronic apparatus is a video processing ap- 
paratus and the electronic processing system is a video 
processing system, the maintenance support system for 
the electronic apparatus according to the present inven- 
tion is applied widely to the case that the electronic ap- 
paratus is office use apparatuses including a personal 
computer and other apparatuses and the electronic 
processing system is a office processing system which 
needs urgent correspondence at the time of occurrence 
of a trouble of the office use apparatuses, and to the 
case that the electronic apparatus is home electric prod- 
ucts adapting to the LAN in home and the electronic 
processing system is the LAN system in home by such 
home electric products. 

[0220] As explained above, in the embodiment of the 
present invention, a remote management center estab- 
lished at a remote location when viewed from a video 
processing system in the field is provided with means 
for not only receiving reports of occurrence of a trouble 
as in the conventional case, but also for determining the 
setting and operating state etc. of the video processing 
system in the field at the time of occurrence of a trouble, 
therefore maintenance personnel in the remote man- 
agement center can take suitable measures for restora- 
tion of the system. 

[0221] Also, the video processing system in the field 
is provided with a means for capturing an image from 
among the video signals to obtain a still image and trans- 



mits the obtained still image to the remote management 
center to enable a more detaUed check of the phenom- 
enon occurring in a remotely located video processing 
system in the remote management center at the time of 
5 occurrence of the trouble, therefore suitable restorative 
measures can be taken. 

[0222] Further, by periodically transmitting the setting 
and operating states and the operation log of a video 

- processing system to the remote management center, 

10 past log information identifying the causes can be re- 
ferred to at the time of occurrence of a trouble, therefore 
the suitable restorative measures can be taken at the 
time of occurrence of a trouble. 
[0223] Also, by'providing a trouble cause database for 

15 identifying the cause of a trouble based on the informa- 
tion obtained at the time of occurrence of a trouble, quick 
identification of the cause of the trouble is enabled, so 
it is possible to quickly take suitable restorative meas- 
ures or instruct suitable restorative measures. 

20 [0224] Further, by providing apparatuses for repro- 
ducing the working state of the video processing system 
in the field in the remote management center, even If the 
maintenance personnel does not go to the site of occur- 
rence of a trouble at the time of occurrence of a trouble, 

25 detailed investigation of the situation is enabled, so suit- 
able restorative measures can be taken. 
[0225] While the invention has been described with 
reference to specific embodiment chosen for purpose of 
illustration, it should be apparent that numerous modifi- 

30 cations could be made thereto by those skilled in the art 
without departing from the basic concept and scope of 
the invention. 

[0226] In so far as the embodiments of the invention 
described above are implemented, at least in part, using 
35 software-controlled data processing apparatus, it will be 
appreciated that a computer program providing such 
software control and a storage medium by which such 
a computer program is stored are envisaged as aspects 
of the present invention. 

40 

Claims 

1 . A maintenance support system for an electronic ap- 
45 paratus, having one or more electronic processing 
system(s) each including an electronic apparatus, 
and a remote management system connected to at 
least one of the electronic processing systems via 
a public telecommunications network so that two- 
50 way communication between the remote manage- 
ment system and the electronic processing system 
is possible, wherein 

each of the electronic processing system com- 
55 prises a means for transmitting information of 

the connection of the electronic apparatus, in- 
formation concerning setting of the electronic 
apparatus, and information notifying occur- 
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rence of a trouble of the electronic apparatus 
to the remote management system, and 
the remote management system comprises; 

a means for reporting the notification of oc- 
currence of a trouble in the remote man- 
agement system when receiving a notifica- 
tion of occurrence of a trouble of an elec- 
tronic apparatus from the electronic 
processing system, 

a means for configuring a reproduction 
electronic apparatus having substantially 
the same connection and setting as the 
connection and setting of the electronic ap- 
paratus in the remote management system 
at a point of time when it receives the noti- 
fication of occurrence of a trouble, and 
a means for reproducing on the reproduc- 
tion electronic apparatus the state when 
the trouble occurred by executing the same 
operation as the operation of the electronic 
apparatus at the point of time when it re- 
ceived the notification of occurrence of a 
trouble. 

A maintenance support system for an electronic ap- 
paratus as set forth in claim 1 , wherein each elec- 
tronic processing system comprises; 

an operation log storage means for storing op- 
erations on the electronic apparatus, and 
a means for transmitting the stored content of 
the operation log storage means to said remote 
management system periodically or when re- 
quested by said remote management system 
or when the stored content reaches a predeter- 
mined level. 

A maintenance support system for an electronic ap- 
paratus as set forth in claim 2, wherein said remote 
management system comprises; 

a log storage database provided with storage 
areas corresponding to the electronic process- 
ing system, 

a means for receiving the stored content of the 
operation log storage means from the electron- 
ic processing system and storing it in the log 
storage database, and 

a means for receiving said notification of occur- 
rence of a trouble and tracing back and execut- 
ing on the reproduction electronic apparatus 
the operations on the electronic apparatus 
stored in the log storage database so as to re- 
produce the conditions at the time of occur- 
rence of the trouble. 

A maintenance support system for an electronic ap- 



paratus as set forth in claim *1, wherein each elec- 
tronic processing system comprises a means for 
transmitting information relating to the operating 
state of the electronic apparatus sampled at a pre- 
5 determined period to the remove management sys- 
tem. 

5. A maintenance support system for an electronic ap- 
paratus as set forth in claim 1, wherein said remote 

10 management system comprises; 

a log storage database provided with storage 
areas corresponding to the electronic process- 
ing system, 

f 5 a means for receiving the connection informa- 

tion and information concerning setting of the 
electronic apparatus and information relating to 
the operating state of the electronic apparatus 
sampled at predetermined periods from the 

20 electronic processing system and storing it in 

the log storage database, 
a means for receiving a notification of occur- 
rence of a trouble and configuring in the remote 
management system a reproduction electronic 

25 apparatus having substantially the same con- 

nection and setting as that electronic apparatus 
in the electronic processing system based on 
the connection information and information re- 
lating to the setting of the electronic apparatus 

30 stored in the log storage database, and 

a means for tracing back and executing the 
same operations as the operations of the elec- 
tronic apparatus stored in the log storage data- 
base so as to reproduce the state at the time of 

35 occurrence of the trouble on the reproduction 

electronic apparatus. 

6. A maintenance support system for an electronic ap- 
paratus as set forth in claim 1 , wherein said remote 

40 management system comprises; 

a means for transmitting operational inputs in- 
cluding designation of operational apparatuses 
and/or speech information from an operator in 
45 the remote management system to the elec- 

tronic processing system, and 
a means for receiving and displaying operation- 
al inputs and speech information from an oper- 
ator in said electronic processing system. 

so 

7. A maintenance support system for an electronic ap- 
paratus as set forth in claim 1 , wherein each elec- 
tronic processing system comprises; 

55 a means for displaying the operational input 

and/or speech information from the remote 
management system, and 
a means for transmitting operational inputs 
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and/or speech information from an operator in 
the electronic processing system to the remote 
management system. 

8. A maintenance support system for an electronic ap- 5 
paratus as set forth in claim 1, wherein 

said electronic apparatus includes a video 
processnig apparatus used for the processing 
of a video signal, and '0 
said electronic processing system includes a 
video processing system including said video 
processing apparatus. 

9. A maintenance support system for an electronic ap- 15 
paratus as set forth in claim 8, wherein said video 
processing system comprises a means for captur- 
ing a still image from a video apparatus designated 

by a video capture command from the remote man- 
agement system, then transmitting the captured still 20 
image to the remote management system. 

1 0. A maintenance support system for an electronic ap- 
paratus as set forth in claim 1 , wherein said remote 
management apparatus comprises; 25 

a means for searching back through the oper- 
ation log stored in the log storage database up 
to a predetermined time of operation for an er- 
ror relating to the operation based on the infor- 30 
mation received from the electronic processing 
system, and 

a means for searching through a trouble cause 
database for the possibility of error relating to 
the configuration and setting of the system. 35 

1 1 . A maintenance support system for an electronic ap- 
paratus as set forth in claim 1 , wherein said remote 
management system comprises a means for re- 
trieving the trouble of the apparatus in the electronic <o 
processing system from a trouble cause database 
based on information received from said electronic 
processing system and the setting and operation 

log of the apparatus stored in a log storage data- 
base. 45 



12. A maintenance support system for an electronic ap- 
paratus as set forth in claim 1 , wherein the Internet 
is used as the public telecommunications network. 
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